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Abstract

Acute kidney injury (AKI) is a frequent postoperative
complication after liver transplantation. The etiology is
multifactorial, including perioperative renal status, surg-
ery related events, and postoperative immunosuppres-
sion therapy. The role of renal hypoperfusion and hepatic
ischemia-reperfusion injury as causes of early AKI are
now being increasingly recognized. Further studies should
focus on therapies that would attenuate this injury.

Key words: Acute kidney injury; Liver transplantation;
Hepatic ischemia-reperfusion injury; Marginal grafts;
Small interfering ribonucleic acid
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Core tip: Acute kidney injury early post liver trans-
plantation is a major cause of morbidity and mortality.
The etiology is multifactorial. The renal hypoperfusion
and hepatic ischemia-reperfusion injury are being incre-
asingly recognized. Further studies need to focus on
therapies that would attenuate this injury.
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TO THE EDITOR

Acute kidney injury (AKI) is a frequent and serious
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postoperative complication in the early period after
liver transplantation (LT) and is believed to be a major
cause of morbidity and mortality. The incidence of
postoperative AKI varies widely, from 17% to 95% of
the recipients, with some requiring renal replacement
therapy. The etiology is suggested to be multifacto-
rial and related to almost all aspects of perioperative
management. The factors that have been widely dis-
cussed in the literature concentrate on the recipient
factors including their preoperative renal status, surgery-
related events, including blood loss, hypotension, and
postoperative immunosuppression therapy effects, such
as calcineurin inhibitor-induced vasoconstriction. Based
on these independent risk factors, many preventive
interventions to reduce the risk of renal injury have
been instituted.

Renal hypoperfusion during liver transplantation
has been recognized as an important cause of AKI for
a long time and studies have estimated, that ische-
mic and hypovolemic acute tubular necrosis are the
cause for AKI in more than a third of liver transplant
recipients!*). Recent progress has been made in the fie-
Id of open heart surgery, another surgical procedure,
with a high incidence of ischemic and hypovolemic AKI.
A small interfering ribonucleic acid (siRNA) targeting
p53 developed by Quark Pharmaceuticals, has been
developed for prevention of Delayed Graft Function
following renal transplantation but we now have evo-
Iving evidence that use of this siRNA during cardiac
surgery results in a 26% relative risk reduction in the
incidence of AKI®!. Consideration should be given to
also study the use of this siRNA in liver transplantation.

Presently, the role of hepatic ischemia- reperfusion
injury (IRI) in the pathogenesis of AKI early after liver
transplantation is being increasingly recognized. IRI is
defined as cellular damage after the reperfusion of the
previously viable ischemic tissues, i.e., liver allograft.
Reperfusion of the liver allograft is associated with
increased reactive oxygen species production and
inflammation, resulting in renal tubular cell injury and
death. The severity of the IRI and the postoperative
systemic inflammatory response, which is the common
pathway in organ dysfunction, including kidney injury,
has been linked to the use of the marginal organs,
including liver grafts from older donors, liver grafts with
prolonged cold ischemia time, graft steatosis, split liver
allografts, and donation after circulatory death (DCD).
Leithead et a/® demonstrated that in the immediate
postoperative period DCD liver transplantation was
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associated with an increased incidence of AKI [DCD
53.4%; donor after brain death (DBD) 31.8%, P =
0.004]. In their study increased peak perioperative
aspartate aminotransferase (AST), a surrogate marker
of hepatic ischemia-reperfusion injury, was the only
consistent predictor of renal dysfunction after DCD
transplantation (OR 7.44, 95%CI: 2.78-19.88, P <
0.001). Rahman et al! showed that peak serum AST
was the only consistent predictor of AKI in multivariate
analysis (OR 1.001, 95%CI: 1.00-1.001, P = 0.02),
suggesting that hepatic ischemia-reperfusion injury
may play a critical role in the pathogenesis of post-
transplant renal dysfunction. In various studies, AKI and
IRI were associated with a longer time to extubation,
increased length of intensive care unit stay and re-
duced patient and graft survival. AKI has also been
shown to be a risk factor for chronic kidney disease™*!.
Recently, the growing demand for organs, has ne-
cessitated the increased use of more marginal liver
grafts, potentially leading to the increasing incidence
of the IRI and AKI. Given the high incidence of post-LT
AKI and its significant impact on recipient survival and
complications, further research should be aimed at the
attenuating hepatic ischemia-reperfusion injury, while
investigating its effects on preventing post-LT AKI and
eventually improving outcomes. Because preventive
strategies are limited and the evidence is still lacking,
further studies should focus on therapies, such as liver
machine perfusion and pharmacologic therapies similar
to siRNA approaches, that silence genes associated
with ischemic AKI or ischemia-reperfusion injury, and
participation in clinical trials would elucidate the trans-
lational research from the bench to the bedside.
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